Enhanced synaptic transmission and reduced threshold for LTP induction in fyn-transgenic mice.
To elucidate the physiological role of Fyn, we analysed the properties of synaptic transmission and synaptic plasticity in hippocampal slices of mice overexpressing either wild-type Fyn (w-Fyn) or its constitutively active mutant (m-Fyn). These fyn-transgenes were driven by the calcium/calmodulin-dependent protein kinase II alpha promoter which turned on in the forebrain neurons including hippocampal pyramidal cells and in late neural development. In the hippocampal slices expressing m-Fyn the paired-pulse facilitation was reduced and the basal synaptic transmission was enhanced. A weak theta-burst stimulation, which was subthreshold for the induction of long-term potentiation (LTP) in control slices, elicited LTP in CA1 region of the slices expressing m-Fyn. When a relatively strong stimulation was applied, the magnitude of LTP in m-Fyn slices was similar to that in control slices. By contrast, the basal synaptic transmission and the threshold for the induction of LTP were not altered in the slices overexpressing wild-type Fyn. To examine the effect of expression of m-Fyn on GABAergic inhibitory system, we applied bicuculline, a GABAA receptor blocker, to the hippocampal slices. The ability of bicuculline to enhance excitatory postsynaptic potentials was attenuated in slices expressing m-Fyn, suggesting that the overexpression of m-Fyn reduced the GABAergic inhibition. The enhancement of synaptic transmission and the reduction of GABAergic inhibition may contribute to the enhanced seizure susceptibility in the mice expressing m-Fyn. Thus, these results suggest that regulation of Fyn tyrosine kinase activity is important for both synaptic transmission and plasticity.